Results of the present study suggest that by articulating an individual's experience of the surface of his body one can differentially sensitize him to the surface qualities of external, nonbody objects. These results are consistent both with sensory-tonic field theoretical research demonstrating the interactive nature of body and nonbody spatial coordinate systems, and with body image research relating patterns of body activation or attention to the perception of inkblot stimuli. Past body-image research has been primarily correlative in nature and has tended to view patterns of body activation as a response to one's "body image." By experimentally manipulating subjects* body experience-treating it as the independent variable-the present study raises questions as to the nature of the underlying causal relationship between body experience and body image, and the relative weight to be given historical vs contemporary determinants of the body image.
T .HE PRESENT STUDY is concerned with the relationship of the patterning of an individual's body experience to his perception of stimuli external to his body. Considerable evidence indicates that individuals differ in the way they perceive or experience their own bodies. Numerous studies 1 have substantiated individual variation in the degree to which attention is directed to the boundary regions of one's body (eg, skin or muscle) as contrasted to its interior. Such patterns of body attention and electrophysiological measures of degree of activation of skin and peripheral vascula-ture sites have been, in turn, related to Fisher's Barrier score-a measure of the degree to which an individual directs his attention to the containing, protective, articulated, or boundary characteristics of the periphery of perceptual stimuli external to his body (ink blots). Thus, individuals most attentive to the protective or boundary characteristics of inkblot stimuli ("high barrier" individuals) have been found to be more subject to symptoms with a body-exterior than with a body-interior locus-eg, symptoms of arthritis 2 or of itching and generalized muscle pain. 3 Other experiments 4 ' s have demonstrated that body experiences intrude into a wide variety of cognitive and perceptual processes.
The relationship of body experience to
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perceptual preferences is more clearly understood in the light of varied evidence indicating the interactive nature of body and external, nonbody, spatial coordinate systems. Werner, 6 Kephart, 7 and others have argued that a spatial coordinate system must be established within the body itself before, or at the same time as, directionality in objective space is comprehended. An interesting illustration of this isomorphism is seen in the impaired recognition of objects following hypnotic instructions to "forget everything about your body." 8 The most systematic research on the interactive nature of body and nonbody spatial coordinate systems has come from sensory-tonic field theorists-eg, Wapner and Werner, 9 whose basic assumption is that there can be no perception of objects "out there" without a bodily framework, and conversely, that there can be no perception of the body-as-an-object without an environmental frame of reference. In these researches, subjects' perception of the size of different body parts (such as head size or arm length) was shown to be influenced by articulating the boundaries of the body part through application of touch, heat, or cold stimuli, or by modifying the external spatial context-eg, by placing the subject in a close-confined vs open-extended space, or by having him extend his arms toward a nearby wall vs an extended open space. For example, subjects were found to estimate their head size as smaller when tested within a close-confined space. 10 Given this interactive frame of reference, one would expect the converse also to be true; that is, by modifying an individual's body experience one should be able to bring about alterations in his perception of external, nonbody objects. Fisher and Remit, 11 lz for example, have reported that subjects perceive inkblot stimuli differently after their attention has been directed for a period of time to their own body surface or body interior.
The present research attempted to modify subjects' experience of their body surface directly, by applying to their torsos a mildly astringent liniment. It was hypothesized that enhancement of the experience of the surface of one's body by this means would lead to altered preferences for classes of perceptual stimuli emphasizing the highly articulated surface qualities of external objects. Specifically, the hypothesis was tested that articulation of the body periphery would lead to altered preferences for the following classes of pictorial stimuli:
1. Pictures of people in which areas of skin are pleasingly highlighted.
2. Brilliant highlighted surfaces. 3. Nonbrilliant textured surfaces. 4 . Pictures in which an unexpectedly close or "microscopic" perspective of the surface of an object reveals unusual surface detail.
5. Pictures in which a three-dimensional foreground-background differentiation is salient.
The latter prediction was stimulated by a reported finding 13 of a deficit in depth perception among schizophrenics, who presumably lack articulated body image boundaries.
Method Subjects
Subjects were 19 male graduate students enrolled in doctoral psychology training programs at one of three metropolitan universities. Each subject was tested individually on two occasions separated by a 1-week interval.
Materials and Procedure
The present study utilized a pictorial measure consisting of 300 photographs of varied content. Each picture was approximately 23s" X 4&" in size, and was affixed to a 3" X 5" white index card and enclosed in a transparent plastic envelope. Subjects scores on the five percept scales described below were based on their responses to 57 of these stimulus cards, while remaining cards served as buffer items:
1. Skin. This scale was comprised of 16 pictures of people in which areas of skin were highlighted, usually in an aesthetically pleasing way.
2. Brilliant Surface. The 13 pictures in this scale highlighted surfaces with brilliant glassy or metallic reflecting qualities-eg, reflections from a wet street; the play of light on a glass bottle.
3. Textured Surface. The 9 pictures in this scale emphasized more subdued, nonbrilliant, or "softer" elements of surface interest-eg, the play of light and shade on sailcloth; the velvety, textured surface of a leaf; the surface of unglazed earthenware.
4. Near Point Perspective. This scale was comprised of 12 pictures in which an unusually or unexpectedly close, "microscopic" or "worm's-eye" perspective of the surface of an object revealed unusual surface detail-eg, an enlargement of the surface of an orange, revealing minute details of its surface topography; a picture of the surface of a Lincoln penny, blown up to such an extent that not all of the penny could be shown in the picture.
5. Three-dimensional perspective (3-D). The 7 pictures in this scale did not highlight any aspect of the surface qualities of objects, as did the preceding scales. Rather, they depicted scenes photographed with high depth of field, presenting some contrast between objects seen in the foreground and those seen in the background, and hence requiring for their fullest appreciation a sensitivity to their three-dimensional aspects -eg, a view of a highway reaching from a point near the viewer's eye to a distant landmark; a distant view seen through a ring of nearby foliage.
Each of die above, rationally derived scales was independent in that it did not share any pictorial stimuli with other scales. Raters can match the picture cards with their correct scale designation with moderate accuracy.* Subjects were used as their own controls, •Three raters-two psychologists (one a parttime artist) and an aspiring artist-were asked to match the 57 picture cards with brief written descriptions of the five scales. In terms of the number of cards in each scale matched with the a priori "correct" scale designation, the raters VOL. XXXII, NO. I. 1970 being tested (ABBA) in a neutral condition, and in an experimental condition in which a mildly astringent lotion (Sloans Liniment) was applied to the thorax from the waist to the neck. Ten subjects received the neutral condition first and the experimental condition 1 week later; for the remaining subjects this order was reversed. In the experimental condition the subject was first asked to remove his shirt, the liniment was quickly applied to the entirety of his thorax, and he was then given a clean white shirt to wear. This procedure took about 1 min. An effort was made to keep potential feelings of anxiety or embarrassment (about exposure or being physically touched) at a minimum by carrying out this procedure quickly though in a casual, matter-of-fact way, and by explaining the harmless nature of the liniment. Subjects were also told they would be able to shower after the experiment. Post-test interrogation seemed to indicate that subjects' anxieties about the procedure were minimal. With respect to the purpose of the experiment, a subject was told only that we were interested in patterns of picture preferences, and that he would receive a complete explanation at the end of the experiment. Post-test interrogation indicated that no subject had guessed the underlying purpose of the study. The large number of buffer cards undoubtedly contributed to this lack of awareness.
The deck of 300 pictures was randomized prior to each administration. The subject was asked to pick up a handful of cards at a time, to leaf through them quickly, and decide how much each picture appealed to him. If he liked it "more than the average," he was to toss it into a bin labelled "Like More;" if 'less than the average," into a bin labelled "Like Less." He was asked to make some effort to equalize his choices, so that approximately an equal number of cards would end up in each bin.
After sorting the cards in the experimental condition, the subject was asked to rate how he had experienced the liniment, on a 5-point scale which listed the following alternatives:
were correct, on the average, 98% of the time for cards in the scale, Highlighted Skin, 89% for Brilliant Surface, 67% for Textured Surface, 79% for Near Point Perspective, and 94% for 3-D.
1. No awareness of its presence. 2. Hardly aware of its presence. 3. Occasionally aware of its presence, though not distracting.
4. Somewhat distracting. 5. Definitely distracting.
For each condition-experimental (liniment) or neutral (no liniment)-a subject's score on any given percept scale was the number of cards in that scale rated "Like More," divided by the total number of cards the subject had rated "Like More" in that condition. No substantive differences were found between subjects receiving the experimental condition first and those receiving the neutral condition first. Therefore, the two groups were combined, and the significance of the (algebraic) difference between subjects' mean scores (on any given percept scale) for the experimental and neutral conditions was assessed by the t test for correlated means. All tests are for two tails.
Results and Discussion
As inspection of Table 1 indicates, subjects expressed, in the experimental condition, significantly less liking for pictures in the percept scale "Skin" (t = -2.823, p < .02). Somewhat less liking was also expressed for "Textured Sur- .14 .09 1.704 -. 0 3 -. 2 9 * P < .02, two-tail teat t P < .01, two-tail test \ P < .05, two-tail test face" (t = -1.907, p < .10), and for "Brilliant Surface" (t = -1.068, NS). For these scales, then, we observed a compensatory or vicarious rather than consistent or reflective relationship between body boundary articulation and response to external perceptual stimuli.
This situation was strikingly reversed for the percept scale "Near Point Perspective," for subjects expressed, in the experimental condition, a much heightened liking for the unusual surface textural effects depicted by pictures in this scale (t = 3.260, p < .01). It would seem that heightened awareness of the complexity of surfaces seen "microscopically" parallels, in some fashion, subjects' heightened awareness of their own body surface. Subjects also expressed somewhat greater liking, in the experimental condition, for pictures in the scale "3-D," though this relationship was not significant ( * = 1.704, p < .11).
The pattern of results obtained would suggest that our present understanding of the bases for predicting consistent vs compensatory relationships between body experience and object perception is far from adequate. The significant, compensatory relationship which was obtained for the scale "Skin" must be related to the fact that the content of this scale comes closest, in a literal or concrete way, to that aspect of subjects' experience which was experimentally altered, viz, the experience of their own body surface. The similar, though weaker, relationships for the scales "Brilliant Surface" and "Textured Surface" would suggest that the experimental effect obtained generalized to some degree to pictured, nonskin, surfaces which do not deviate markedly-along textural or spatial gradients-from pictures of skin per se. On the other hand, as we have seen, enhanced awareness of the minute complexity of surface detail (as reflected in the scale, "Near Point Perspective") is experienced as pleasurable by subjects who, we may assume, are currently experiencing more of the "minute complexity" of their own body surface.
The pattern of findings reported above receives some further substantiation from a consideration of the differential impact of the liniment on different individuals. The question, "How did you experience the liniment?" produced a wide range of responses. Each of the five possible response alternatives was checked by at least 2 subjects, indicating considerable variability in the way different individuals experienced the liniment. A few subjects reported being completely unaware of the presence of the liniment during the course of the experiment, while, at the other extreme, 2 individuals were eager to take showers because of mildly burning, prickling, or peppery skin sensations caused by the liniment. It seems reasonable to attribute these differences in reactivity primarily to differential sensitivity of the skin itself, based upon its oiliness or other characteristics. This is not to suggest that "body-image" correlates of such differences in skin sensitivity do not exist, both as determinants of, and as responses to, differences in skin sensitivity. Cassell and Fisher, 14 for example, have reported a greater sensitivity of the skin to intradermal injections of histamine in individuals with more definite "body-image boundaries."
As a check upon the experimental manipulation, Spearman rank-difference correlations between subjects' skin reactivity reports and their change scores on each percept scale were calculated. As indicated in column "(a)" of Table 1 , the degree of change in scale scores (the dependent variables) obtained as a function of the experimental manipulation tended to be directly proportional to the degree to which subjects actually reported noticeable or distracting skin sensations: those who found the liniment most VOL XXXII, NO. I, 1970 noticeable or distracting showed a greater experimental effect (a greater algebraic diffrence between experimental and control condition scores) than subjects who reported little awareness of the liniment. For the scale "Skin," this correlation was quite high (p = -.64). The insubstantial correlation for "Near Point Perspective" would indicate that, although the liniment enhanced liking for cards in this scale (as indicated by the significant f-ratio), the sensitizing effect was about the same for all subjects, regardless of whether they experienced many or few skin sensations. Column (b) in Table 1 gives the correlations between amount of skin reactivity and the magnitude of absolute (rather than algebraic) change in percept scale scores. We note here that for the scale "Brilliant Surface," the correlation based on absolute change scores is substantially higher than the correlation based on algebraic change scores. Although the liniment tended, on the whole, to somewhat reduce liking for cards in this scale (as indicated by the negative t-ratio), high skin reactivity apparently led to reduced liking for cards in this scale for some individuals while enhancing liking for other individuals. When we take into consideration, then, the differential reactivity of subjects to the liniment, support is obtained for the proposition, tentatively advanced by Fisher, 18 that the cognitive effects of arousing a given body zone are partially dependent upon the degree of physiological arousal involved.
Results of the present study suggest that by articulating an individual's experience of the surface of his body one can differentially sensitize him to the surface qualities of external, nonbody objects. These results are consistent both with sensory-tonic field theoretical research demonstrating the interactive nature of body and nonbody spatial coordinate systems, and with a good deal of body-image research relating patterns of body activation or attention to the perception of inkblot stimuli.
With a few recent exceptions, 11 -121617 past body image research has been primarily "correlative" in nature, and has tended to view patterns of body activation or attention as a response to one's "body image," which in turn is viewed as the outcome of the individual's past socialization experiences. 18 By experimentally manipulating subjects' body experience (treating it as the independent variable), the present study raises some important questions as to the nature of the underlying causal relationship* between body experience and "body image," and the relative weight to be given historical vs contemporary determinants of the body image. On the one hand, Fisher has insisted that body image boundary definiteness is not a function of the actual attributes or characteristics of the body, 19 ' 20 while on the other, he has supplied a substantial amount of evidence for a (correlative) relationship between body image and electrophysiological characteristics of the body. Sugerman and Haronian 21 have also reported significant relationships between body image and body characteristics (somatotype).
There seems to be little question as to the paramount importance of the individual's socialization history in the formation of his body image. At the point we become interested, however, in the process of maintaining or changing an individual's body image (eg, shoring up
•In the interest of clarity it is important to remember that Fisher's Barrier score measure of body image has little to do with the body from an operational point of view-though it is importantly correlated with measures of different aspects of body processes. Thus, a recent study" purporting to demonstrate a relationship between "body boundary and perceptual vividness" has nothing to do with the body directly, but, rather, demonstrates a relationship between two measures of the perceived distinctness or boundary articulation of external perceptual stimuli.
the body image of a schizophrenic), other more contemporary features of the body image-especially patterns of body activation and muscular tonus-may well deserve our primary attention. Lerner, 22 for example, has recently argued that kinesthetic activity and kinesthetic fantasy (of the sort that takes place in dreaming) are necessary to maintain the coherence of the body image, once formed, although no amount of kinesthetic fantasy can restore an already disintegrated body image. Several different approaches to the treatment of schizophrenia share a concern with direct modification of body experience. DesLauriers 23 and Davis, 24 among others, have emphasized the role of direct body experience in the treatment of schizophrenics. Behavior therapists' use of muscular relaxation responses to countercondition anxiety and tension 28 suggests itself as another example of therapist interest in contemporary body experience and its direct modification. Reich 26 and his followers have long utilized direct physical techniques for mobilizing body feeling states in psychotherapy. Lowen, 27 for example, argues that therapy with schizoid individuals should "provide some means for a patient to experience his body 'immediately.'" The calming effect of "packing" a violent patient in wet sheets may well be due in some part to a direct modification of body boundary experience and body image. De Ajuriaguerra 28 reports that the majority of antipsychotic drugs (Haloperidol, Mageptyl) increase tonicity, and speculates that they mav achieve their calming effects by providing a certain permanence to the body boundaries. It is even possible that the positive results claimed for hyperniacin therapy with schizophrenics 29 are attributable in some part to the hot flushes of the face, arms, and chest which are associated with ingestion of nicotinic acid. Though the flushes lead many patients to discontinue medication, and are regarded by Hoffer as an undesirable and unpleasant "side effect" of the drug, they could conceivably provide the basis for the therapeutic benefits claimed for the drug, by acting to enhance body awareness and body boundaries. In summary, then, the possibility of reinforcing or altering aspects of an individual's "body image" through direct modification of his body experience is an intriguing one, with potentially important implications for the treatment of mental disorder. Further research in this area would seem desirable.
We have seen that preferences for different classes of perceptual stimuli are differentially influenced by altering an individual's body experience, and that the individual's response is influenced also by the degree of bodily arousal experienced. Personality factors are probably another important determinant influencing the individual's perceptual response. Reitman and Cleveland, 17 for example, found a different reaction to inkblot stimuli in schizophrenic vs nonpsychotic groups, with the former group obtaining higher barrier scores and the latter group lower barrier scores following a sensory deprivation experience.
Summary
This study was concerned with the relationship of an individual's body experience to his perception of stimuli external to his body. Evidence from several sources suggests an intimate correspondence between body and external, nonbody spatial coordinate systems. Given this interactive frame of reference, one would expect modifications of an individual's body experience to bring about alterations in his perception of external, nonbody objects. We attempted to modify subjects' experience of their body surface experimentally, by applying to their torsos a mildly astringent liniment. It was hypothesized that enhancement of VOL. XXXII, NO. I. 1970 the body surface, by this means, would lead to altered preferences for classes of pictorial stimuli emphasizing the articulated surface qualities of objects.
Support for the hypothesis was obtained. In particular, subjects expressed in the experimental condition, in which Sloans Liniment was applied to their torsos, substantively less liking for pictures of people in which areas of skin were pleasingly highlighted, and greater liking for pictures which highlighted the minute complexity of surfaces viewed "microscopically." A tendency was also observed for subjects who found the liniment most noticeable or distracting to manifest greater change in their preference ratings. Results are consistent both with sensory-tonic field research demonstrating the interactive nature of body and nonbody spatial coordinate systems, and with body-image research relating patterns of body activation to the perception of inkblot stimuli.
Past body-image research has been primarily correlative in nature and has tended to view patterns of body activation as a response to one's "body image." By treating subjects' body experience as the independent variable, the present study raises questions as to the nature of the underlying causal relationship between body experience and body image, and the possible differential significance of historical and contemporary factors for the development and maintenance of the body image.
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